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DIiSCLAIMER

Imis research report represents the views of the
authors and does not necessarily reflect the official
positinn of the Air War College or the Department of the Air
Force. In accordance with Air Force Regulation 110-8, it 15
not copyrighted, but it is the property of the United States
Government.

Loan copies of this document may be obtained through
the interlibrary loan desk of Air University Library,
Maxwell Air Force Base, Alabama 35112-55464 (telephone: (Z035)

2937223 or AUTOVON 875-7223).
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CHAFTER I

INTRODUCTION

The remote piloted vehicle (RPV) 1s an unmanned,
self-propelled aircraft which is capable of being remotely
directed, or capable of conducting autonomous operations
at+ter being launched. The military potential of these
vehicles has i1ncreased exponentially in the recent past, and
continues to grow due to the many advances 1n electronics,
aircraft composite materials construction,; RF energy
absorbing coatings, and pawerful small engines. These
improvements coupled with the amazing results achieved by
Isramli Armed Forces using the RPV are responsible for
spurring increased i1nterest in the vehicle’'s military
application. Although military applications for the RPV
apoear to have gained greater acceptance in Israel ano many
Euvropean countries than in the U.8., the U.S. military is 1in
the process of acquiring RFVs and developing operating
procedures and tactics on a small scale. This paper will
describe the history of the RFV's development from its early
beginning to 1ts current applications in the U.S. Navy. It
wi1ll also provide mission capability data on many of the
numerous RFVs which are currently available or which are
under development and describe the genesis and current

status of the Navy’'s RFV program. It will describe numerous




potential applications for the RFVs chosen for U.S5. Navy uwa
and other RFVs which are currently available or are under
development. Finally, it will comment on the direction
which the U.S. Navy program is taking and other options

which should be considered.




CHAFPTER 11

STATUS OF U.S. NAVY RFV FROGRAM

ihe reader 15 encouraged to read Appendi: I 1n order to
gain familiarity with the wide variety of RFV capabilities.
This +tamiliarity should enable the reader to make an |
intormed assessment ot the RFV's utility in military
Aapplications., Just from the limited number of RFVs covered
in Appendix [, one can see the tremendous amount of
capabilities, and potential military applications which
these platforms represent. The U.S. Navy’'s interest in

exploiting the RFV's potential is long standing. In fact,

i

the fi1rst recorded military application of RFV technology

n

was the Navy's 1915 flight of an unmanned seaplane. (49:4)
The major emphasis on RFV military application has been in
the remote piloted target area, but there have been some
exceptions. The most successful of these exceptions are the
RFVs which have been used by the U.S5. and lsrael in a
reconnaissance role. The U.S. used various versions of the
Teledyne Ryan Firebee during the Vietnam War and Israel used
the Firebee prior to and during their 1973 war with Egypt.
More recently, Israel used the Israel Aircraft Industries
Scout and the Tadiron Mastiff to conduct real-time
reconnalssance which enabled them to counter or outmancuver

the Svei1an armed forces during the Israeli 1982 invasion ot




_atia v The U.S. Navy = renswedd linteeost in 2reaindifog -0
AL, at1ons was spureed by the suwccews achieved bLyv th.
Iecrarlis. Foe more historical information on pact
aprlication=s ang cevelopmert of the RFVs, fhe reader s

encouraaed to read Appendix 1T and Brassey o Uomanoed

T 1. 5. Navy, in its attempt to exploit the mili cacy
pobtankl-1 o+ the RFVs, has acquired and operationally
deploysed the Floneer RFV system aboard the battieship tlsh
lowa. In addition, tha MNavy is the lead service for tae
Department of Defense (DOD) acquisition of a mid-range RFHV.
The soecifivations far the mid-range RFV are that the
vehicle munst be capable of:

~ Conducting day/night reconnaissance missions in
defended areas while flying at high-subsaonic seoeerds
at an operating radius greater than I00 navtical
miles

- Acquiring moderate— to high-resolution 1magery

- Being reusable and sea recoverable

- Being launched #from a ship, aircraft, or from tthe
ground

— Detecting, and i1dentifying targets

- Trarsmitting data in real- or near real-time 11 a
Jamming environment

- Having navigation accuracy which will allow 1t %o flv
low—level profiles

—~ Being preprogranmable +for autonomous operations and
having the capability of being reprogrammed in
flight

It must also have low observables, low operating costs,
and the cost per vehicle must be in the $450,000-1,000. OO

price range. (24:66-70; 25:24~-35; 40:51-556) The Mavy. as

DOD's lead service +nr the acquisition o+ the mid-rano:




red, P e serlected Northrop s NV-144R and Beech Alrcra+t’'s
Bt Laéd as the two finalicests 1n this competiciron.

wlihongh the qoal of the Department of Detense’s
program i< understandable, 1n view ot fiscal constrairts,
thaese goals place grave limitations on the Navy’'s ability to
tu.ly explort the many capabilities of the RFVs, The ideal
hEY would be one whiach 1s: Atfordable; has long legs; has a
large payloard (apacilty; has the capability o+ being launched
and recovered from a moving ship in a high sea state with
littie or no equipment which is not i1ntegral to the vehicle;
has the capability of being launched from another aircraft;
Nnas the cavabi1lity of conducting preprogrammed autonomous
oparavioncs; has the capability of being reprogrammed 1n
tlight; has the capability of operating i1n a defended,
Jamming environment; and has the capability of flying at
nover or high-subsonic speeds. Unfortunately, all of these
capabilities are not available in any one of the current
RFVs, and the cost in time, lost opportunities, and
resources which would have to be invested to develop such a
vehnhiole 15 unacceptabie to the Navy. The Navy has chosen to
argept the limitations of the current RFVs and acquire the
one platform which meetls the mid-range RFV specifications,
but, which does not exploit the full range of RFY
capabilities. The option not chosen was that of acquiring

veraous vehi1coles which are suited to perform the ditferent




cervice-specific missions. fhis aption wounid 1n all
orobability be more expensive when i1t 1s compared to the

tirst optiron. However, the various vehicles ot the se: ond

oplion would have greater utility tham the one RFV of he

first option, and they would probably still be cost

effective when caompared with the cost of using manned
aircratt.

Although the Fioneer., NV-144R, and the BOM-126AR appear
tao be excellent choices, th=2ir greatest limitations ar:
thei1tr need for ship-board launch/recovery systems which
repraesent costs in system acquisition, ship space, and
launch/recaovery maintenance space, personnel, and parts.

The Fioneer must be recoversd via a net. This recovery
method, in addition to the costs just mentioned, also
represents a high potential for personnel injury and/or
vehicle ar equipment damage. The NV-144R and BGM-126A are
requitred to land in the ocean, and & ship and/or manner)
helicopter must be detailed to recover the RFV. Detaitling =
ship to recover the RPV may place that ship, or the
formation in jeopardy. The water landing also increases the
potential for RFV/equipment damage due to impact, handiing,
or water intrusion. A tilt-winged vehicle which meets all
of DOD's specifications, although not currently available,
would eliminate most of these problems, and be the ideal

shipboard RFV. The tilt-winged vehicle would eliminats the




neca rarr spaclralirzed RFV leunch and recovery equipment anud
wotild decrease the probability of personnel and/or equipment

damage assoctiated with RPV net and wateer trecaoveries.




CHAFTER TI11
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AFFICAT (ONS

RFVs have the potential to impact every naval mis..ion
Area. The rollowing examplas depict some of the most
impoirtant mission possibilities.

Antisurtace Warfare (ASUW)

RFV's could be used to provide or augment organic «ir
assets and +acilitate twenty—four hour, all-weather,

60 degree, over—the—horizon surface surveillance to detect
and classitfy surface contacts, and to target-designate
hostile surface targets.

More specifically, ane ASUW role for the RFV wouluy be
to provide targeting data to data 1ink capable aircratr surh
as the F-Zs or the S-3s. F-3 or S-3 aircraft could carry
the RPV(s) to a launch point which is well beyond the
weapons ' envelope of the hostile platform. The RFV woild
then fly a programmed flight profile which would enable it
to provide continuous targeting and other sensor data to
the F-Is/5-3Is. The F-3s/5~35 operating under emission
control (EMCON), would descend and remain under the hostile
platform’'s sensor horizon while conducting a coordinated
Harpoon attack. Another version of this role would have
additional RFVs carrying jammers or RF-homing missiles which

would neutralize the enemy’ s antiair/anti—-missile




s B iy eniacars pr1or o the F-I/5-% Harpoon attaci.

The Fersitan Gulf tanker escort operations provide an
ercetlent opportunity to exololt the potential capabilities
ot the FFV., (Off-the-shelf RFVs and sensors could be
cperated trom strategically located barges or +rom barges
whinh travel with the convoys. The RFVs would provide low
sty luw profile, low signature, all-weather,

e lhe—hor) ron sensor and/or offensive capabilities. The
Yreatest benefits wonld be that these capabilities couid be
provided fre2 of any host country constraints which could be
imposead on land—-based aircratt and without the risk ot
poscsible damage to high value units such as an aircraft
carrier (CV) or helicopter carrier (LFH). 0Other benetfits
would be that the operations could be conducted with the
ttiiced probability of loss of an aircraft and its crew, and
without the negative press coverage which would be expected
to follow the loss of a manned air asset.

Antiair Warfare

RFVs could be used to extend the airboarne early warning
(AEW) sensor hoirrzon and warning time for a ship or ship
formation. In a CVBG environment, the RFVs could be used to
supplement the E-ZC and facilitate twenty—four hour,

60 degree, all-weather AEW coverage. The RFVs could be
stati1oned beyond the E-2C station(s) along the primary

threat vector(s) and in sectors not covered by the E~-ZC(s).




The FrWYs would then transmit their data to the E-ZL or
Anviatr Wartare Coordinator (RAWC) . This data would provide
a mora complete AAW plcture and facilitate the battle

group Commander’'s weapons selection dacision to counter the
threat,

A ship or ship formetion operating under EMUUN
conditions could maintain AEW coverage by using RFVs
carrying passive sensars such as electronic support measures
(ESM), aptical sensors, infrared sensors, and/or acoustic
sensars, or by using active sensors which are triggered by
on—-board passive sensors or active sensors which are
preprogrammed/in-{flight programmable to operate a+ter the RV
has reached a prescribed distance from the ship or
formation. The EMCON condition of the ship o+ formatian
could also be enhanced by using data link anternnas whi:h are
highly directional, and systems which use burst
transmissions.

"FVe under the control of the E-2C/AAWNC could al:<n be
used as an offensive antiair multiplier by carrying
air—-to—-air missiles, and for screening inbound aircrati: and
enforcing return-to-force procedures.

Antisubmarine Warfare (ASW)

RFVs could be used to provide/augment organic aithorne

assets and facilitate twenty-four hour, all-weathetr, 70

degqree, inner- and/or outer-zone ASW caverage. They ¢ »ild




also be used o provide barriers between the threat
platform(s) and the +friendly unit or to sanitize a route or
intended operating area.

The long range RFVs ctould be used to provide or augment
antisubmarine barriers at strategic choke points. These
FFVs represent F-2 force multipliers which could continue to
operate from dispersed austere or primitive bases even after
the -2 primary bases had been eliminated.

Strike Warfare

The Fioneer’'s current role of supporting naval gunfire
and Tomahawk strike missions is a good start for the RHV.
The RFV's strike support missions should be expanded to
include support of manned aircraft strike missions. In this
role, RFVs could support missions for suppressing enemy
antiair weapon systems by providing real-time reconnaissance
of surface to air missile and gun positions, by Jjamming
antiaitr weapon systems’' RF emissions, by attacking these
same type of systems with RF-homing missiles, by providing
real—-time reconnaissance for determining target priority
and by providing after action damage assessment.

Command and Cantral

RFPVs could be used to provide the battle group
commander over-the—harizon ultra high frequency
communications coverage for a highly dispetrsed battle group

or among neighboring battle groups even when there is a

11




limited number ot satellite channels available. The REV<g
could also be used for jamming and deception of enemy radar
and communications systems.
Reconnaissance

Many of the applications have already been covere.
The important thing to remember when considering the FFV for
this role is that it eliminates the risk of losing a high
cost manned asset. These RFVs could be used to positively
identify a surface target or aircraft before taking it under
fire, or for providing pre—-mission reconnaissance and post
mission damage assessment which is now provided by the.very
expensive, tactical airborne reconnaissance pod (TARFS)
equipped F—14.

Multi—-mission Roles

The RFV also has the potential for providing the CVBG
commander greater flexibility in determining the carrier air
wing composition and carrier deck load. The long range RPVs
will also provide the fleet commander greater flexibil:ty
for providing his units with land based aircraft support and
greater flexibility for basing P-3s for independent, or
battle group direct support missions.

RPVs can be used to provide or augment ship or ship
formation sensors which extend the ship’'s or formation's
sensor horizon and warning time. These additional sensor

capabilities can be a plus to any ship or formation, but




they mayv be especially critical to unarmed or inadequately
armed ships which may be required to go in harm’'s way
wilthout a protective umbrella.

Ships from our reserve fleet, or civilian ships like
those used by the British during the 1982 Falkland
Istands/Islas Malvinas War could be rapidly converted for
RFY operations, and could be used as force multipliers to
provide convay o+ high—-value ship protection or to sanitize
the route or operating area for carrier battle group (CVBG)
or amphibious operations. These RPV carriers (RPV-CVs) would
also be ideal for deception missions. Each RPV-CV could
simulate a CVBG in every spectrum and force the Soviets to
allocate resources to counter the threat. The Soviets could
thereby be induced to disperse their forces to counter the
"CVEG" threat and make it easier for the U.S. naval
commander to defeat the dispersed Soviet elements. In an
operating area or route sanitation role, the RFV-CVs waould
have to be pre—-positioned ahead of the CVGB because it is
unlikely that the RPV-CVs could keep up with a CVBG. The
RFV-CVs could also be used to augment the logistics
rasources and still perform offensive and defensive

MiIsSsS10oNSs.




CHAFPTER IV

CONCLUSIONS AND RECOMMENDATIONS

The number of U.S. Navy applications for the remote
piloted vehicle are limited only by one’s imagination,
available funding, and the actions of advocates of using
manned aircraft exclusively. The applications will
certainly not be limited by the ever improving aircrat+t and
sensor technologies. These technologies have produced
Platforms which are extremely difficult to detect,
incorporate highly advanced sensors, and carry secure,
jJam-resistant communications systems, and are capable of
conducting very caomplex autonomous or operator directed
operations. Many of these platforms incorporate most of the
latest advances in aircraft composite materials construction
and therefore, have a very small radar cross section,
and very low infrared, visual, and acoustic signatures.
Although the sensors which are currently available or which
are in development make the RPVs extremely attractive for a
wide range of applications, the Navy program’'s initial
thrust should be directed to mission areas in which manned
aircraft are not available for meeting fleet or Marine Corps
needs, and to mission areas where the risk of losing an
aircraft and 1ts crew far outweighs the desired mission

results. However, naval leaders and program directors

14




should attempt to achieve the greatest gain {from the limited
tunds available. Therefore, the Navy‘'s RFV program should
also 1nclude initiatives for mission areas 1n which it would
be more coust effective to replace manned aircraft with RFVs,
and for areas where the RPV can extend the offensive and
defenzi1ve capabilities of fleet units.

The U.5. is the wot'ld leader in RPV development. It
has the technological and industrial base to develop and
build RFV systems which will help to offset the military
gains and advantages which the Soviets now enjoy. The
majority of the missions discussed in the applications
chapter are within the capabilities of the RPVs and payloads
which are currently available or which are in development.

The greatest limitation to the Navy’'s current RFV
program is the restriction which limits the RPV acquisition
to one vehicle type for each RPV category.

DOD's RPV praogram does not allow the acquisition or
development of specific types of remote piloted vehicles for
specl1fic missions. Future acquisitions should include
tilt-wing and rotary-wing remote piloted vehicles which can
be launched and recovered from moving ships in extreme
weather conditions by using the Recovery, Assist, Secure and
Traverse (RAST) System, a device which is used to haul down
a helicopter on to a small deck when the ship is operating

1n rough seas. The RAST System is currently available on

15




many surface combatants, but a mobile, lighter, less
expensive RAST type system should be developed for other
ships. The combination of the rotary— or tilt-wing RFVs and
the RAST recovery would eliminate many of the RFV
limitations inherent in the net or in—-water recovery
systems. This combination would make the RFV a truly
all-weather weapons system. In addition, these rotary- or
tilt-winged remote piloted vehicles would alsc provide
capabilities which will not be available with the Pioneer,
NV-144R, or the BQM-126A. Some of these capabilities are
dipping sonar, reusable acoustic jammer, and for deception,
a mabile combined acoustic, radar, and communications
simulator.

In addition to its NV-144R/BAM-126A acquisition, the
Navy, should also procure some rotary— and tilt-winged
remote piloted vehicles. These rotary- and tilt-winged RFVs
should be used to develop tactics and operating procedures
which will facilitate future integration of these types of

vehicles into the fleet.
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AT SLA NS G B

RFY_DATA

The following data on RFVs, 1n production or under

development, are provided 1n alphabetical oaorder:

Name of RFV : Altair

Manufacturers: Lockheed Corporation

Cost: Approximately $500,000

Mission: FReal-time reconnaissance Sensors: TV or infrared

sensors

Range: 250km (137NM)

Ma1mum speed: 1926km/hr (122kts)

Endurance: 11 hours with a 30kg (646 pound) payload

Communications: Narrow-band, burst transmission controller
to RPV, and wideband transmission from RPV

Navigation system: Can be preprogrammed and then be

reprogrammed in flight

Survivability: Constructed of Kevlar/epoxy composite; its
infrared, and radar signature are small

Size: Length - 2.1 meters (6.9 feet); wing span - 3.9

meters (12.8 feet)
Launch: Rail launch
Recovery: Automatic net recovery with a parachute as a
backup

(X4:635-65)

17




MName of RFV or project: Amber
Manufacturer or development agency: Defense Advanced
Research Agency (DARFA)
Goal: To develap an RPV which has a flight endurance
measured in days or weeks.

(24: 66~70)




Name ot KRFV: Aquilla
Manufacturer: Lockheed Missiles and Space Company, Inc.
Cost: $800,000 — $1,000,000 per vehicle, 427 of cost 1s for
the payload
Mission: To search, detect, and laser designate targets for
U.S. Army precision guided munitions
Sensors: TV or FLIR plus & laser rangefinder—-designator and
stabilized optics
Range: SOkm (Z27NM)
Ceiling: 12,000 feet
Maximum speed: 200km/hr (120mph)j; Normal cruise: 49-98mph
Endurance: 3 hours with maximum payload of 60 pounds
Communications: Jam-resistant data link
Navigation system: Inertial with preprogrammed way points
and ability to reprogram in flight
Survaivability: The Kevlar—-49 non-radar reflecting material,
vehicle size, and blending of body and wing
surfaces create a vehicle with a very small
radar cross section, and low infrared and
visual signatures
Si1ze: lLength - 2.1 meters (6.9 feet);
wing span - 3.8 meters (12.5 feet); Total weight -
113kgs (250 pounds)
Launch: Rail launch
Recovery: Automatic, covert net recovery

(6:85-89; 27:74-76)




Name of RFV: Asat

Manufacturer: Flight Refueling Limited

Cost: Unknown

Mission: Search, detection, targeting, decoy and attack
This aircraft is capable of 6G maneuvers.

Sensors: TV, or infrared line scanner

Range: Unknown

Cei1ling: Unknown

Maximum speed: 740k ts

Endurance: 435 minutes with a payload of 15-50kgs (33-110

pounds)
Communications: Unknown
Navigation system: Unknown
Survivability: Unknown
Size: Length - 3.8 meters (12.5 feet); wing span — 3 meters
(9.9 feet); Total weight - 210kgs (462 pounds)
Launch: JATO rocket booster assisted
Recovery: Unknown

(20:64-75)




Name ot REV: Beve ]

Manufac turer: MER and BREVA/Matra

lost: Unknown

Misstron: PDay/night and limited all-weather target
acquisition and damage assessment

Sensors: High-resolution infrared camera with reversible
lens, infrared line-scanner or low-light—-level TV

Range: Unknown

Cei1l1ng: Unknown

Maximum speed: Unknown

Endurance: 3 hours with 40kg (88 pound) payload

Comwmunications: Jam—-proof data link

Navigation system: Radio—navigation system

Survivability: Unknown

Si1re: Unknown

Launch: Unknown

Recovery: Unknown

(4:; 20--26)
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Name of RFV: BGM-126A
Manufacturer: Beech Aircraft Corpcration
Cost: Unknown
Mission: Designed as high—-speed target
Sensors: Martin Marietta as prime contractor will ensure
that the BQM-126A meets the Navy’'s mid-range RFV
program requirements,
Range: Unknown
Ceiling: 40,000 feet
Maximum speed: 670k ts
Endurance: 16.6-96 minutes depending on speed; payload -
45.5kg (100 pounds) internal, or 21kg (200
pounds) external
Communications: Not yet defined
Navigation system: Can be preprogrammed or controlled by
the ground station
Survivability: Unknown; this vehicle was designed for
!Esting, evaluating, and assessing antiair
weapons systems.
Size: Length - 5.52 meters (18.1 feet); wing span - 3.035
meters (10 feet)
Launch: Rocket booster assisted take—off, or air launched
Recovery: Farachute recovery

(61:176)




Namne of RFV: Brave 200

Manufacturer: Boeing Military Airplane Company

Cost: Unknown

Mission: Suppression/destruction of radar—-guided air
defense systems, reconnaissance, target
acquisition, jamming, electronic counter measures,
and air attack

Sensors: Radio frequency detection and guidance,
plus infrared, and optical

Range: Dependent on fuel/payload combination
Ceiling: 23,500 meters (11,500 feet)
Ma:imum speed: Unknown; cruise - 121kts, loiter - 78Bkts
Endurance: The endurance will depend on the fuel/payload
combination, the maximum payload/fuel
capacity is 50kgs (120 pounds).
Communications: Unknown
Navigation system: Preprogrammed flight plan
Survivability: Designed to be expendable
Size: Length - 2.1 meters (6.9 feet);
wing span — 2.6 meters (8.5 feet) with wings that
fold along the fuselage, Total weight 120kgs (2464
pounds). Fifteen vehicles would it in a 8ft X 8ft X
20ft container.
Launch: Launch is assisted by rocket booster
Recovery: Not required since its mission requires that

the vehicle be expendable. However, a recovery

ER ]




parachute could be incorporated at the expense ot
fuel or payload.

(4: 20-26)




Name: 0of RFV: Rrave 7000

Manutactwrer: Boeing Military Airplane Company

Cost: Unknown

Mission: Suppression/destruction of radar—-guided air
defense systems, reconnaissance, target
acquisition, jamming, electronic counter measures,
decaoy, and air attack. This vehicle can be
preprogrammed to attack a target with a warhead
capacity of 150 pounds and a 35 pound seeker

Sensors: Camera and infrared sensors; the system has the
capacity to carry a 131.5kg fuel/payload
combination

Range: 49&6km (267.9NM)

Ceiling: 7600 meters (25,000 feet)

Maximum speed: 378 kts (700km per hour)

Endurance: 1 hour

Communications: Unknown

Navigation system: Freprogrammed

Survivability: Expendable

Size: Length - 4 meters (13 feet); wing span - 2.13 meters

(7 feet)
Lanuch: Surface or air launched
Recovery: Not required

(4:20-265 20:64-73; 21:109-120)
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Name of RFV: CH-84 Fegasus
Manuftacturer: Aerodyne Systems Engineering Limited
Cost: Unknown
Mission: This vehicle has the ability to operate from
destroyer—-sized ships in weather conditions up to
sea state 5
Sensors: TV, FLIR, laser rangefinder/designator and others
Range: Unknown |
Ceiling: 3,350 meters (11,000 feet)
Maximum speed: 150k ts
Endurance: 6.5 hours at 55kts; payload - 455kgs
(1,000 pounds)
Communications: Two way data link
Navigation system: Radio controlled
Survivability: Unknown
Size: Rotor diameter - 20 feet; height - 2.0 feet; total
weight - 2,600 pounds, empty weight ~ 745 pounds;
payload/fuel weight - 1,855 pounds
Launch: Conventional helicapter take off; vehicle cannot
be air launched
Recovery: Same as helicopter

(3:108)




Name o+ RFV: CL - 227, Sentinal

Manufacturer: Canadair

Cost: Unknown

Missi1on: This vehicle can hover at speeds of as slow as

five knots, and search, detect, and designate
targets.

Sensor: FLIR, TV, laser rangefinder/designator

Range: 30NM

Cei1ling: 32,050 meters (10,000 feet)

Maximum speed: BOkts

Endurance: 3F—-4 hours with a 27-46kg (60-100 pound) payload

Communications: Secure data link

Navigation system: Unknown

Survivability: The vehicles infrared signature is
0.05 Watts per steridian, its radar cross
section is 0.1 square meters for the body
and 0.01 square meters for the rotor blades.
The vehicle consists of a Kevlar/metal
structure with a radar absorbant coating,
and the rotor blades are made of low
reflecting composites and radar absorbing
material. The low rotar-tip speeds result
in a low acoustic signature.

Size: Rotor diameter - 2.52 meters (8.25 feet);

hei1ght - 1.63 meters (5.33 feet)

27




Launch: Conventional helicopter launch
Recovery: Conventional helicopter recovery

(28:66-70; S3:35-39; 60:103-105)

A-12




Namo uf RFY: L - 289
Manufacturer: Canadair/Dornier
Cost: Unknown

Micssion: Electronics reconniassance and other
reconniassance. Dornier estimates that 200
vehicles will provide the reconnaissance value of
60 RF-4E Wild Weisel aircraft. The CL-289 will
require one—-half the number of support personnel
and initial investment, and 20 percent of the
operating cost of the equivalent RF-4Es. The 200
CL-289s can generate 150-200 sorties per day while
the 60 RF-4Es will generate 60-100 sorties per
day.

Sensors: Electronic counter measures sensors, infrared
line scanner, and high resolution camera

Range: Unknown

Ceiling: Unknown

Mayimum speed: Unknown

Endurance: Unknown

Communications: Unknown

Navigation system: The flight plan can be preprogrammed

with ten turning points and standard
patterns.

Survivability: Very small infrared, and visual signatures

Size: Length - 3.5 meters (4.9 feet); 0.38 meter

A-13
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(1.25 feet) tubular fuselage
Launch: Take-off is assisted by drop-off booster roctet
Recovery: Can conduct automatic, covert landing or
parachute landing

(40:51-5635 S57:1771-1777)
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Name of RFV: CM - 44
Manutacturer: California Microwave Incorporated
Cost: Unknown
Mission: Manned or unmanned reconnaissance
Sensors: Various
Range: 3703km (2000NM)
Cei1l1ng: Unknown
Maximum speed: 210kts
Endurance: 18 hours with a 400-600 pound payload
Communications: Unknown
Navigation system: Unknown
Survivability: Unknown
Size: Length — 5.64 meters (18.5 feet);
wing span — 8.84 meters (29 feet)
Launch: Conventional small aircraft take of¢f
Recovery: Conventional small aircraft landing

(52:128 +)
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Name of RFV: Design 754

Manufacturer: Grumman Corporation

Cost: Airframe only - $1,700,000;

payload cost - 43,000,000 - $5,000,000

Mission: Supplement or replace E-2C for airborne early
warning; search localize, target and carry
offensive munitions in AAW, ASUW, and ASW roles;
and perform support missions in strike warfare,
logistics, intelligence collection, and command
and control roles.

Sensors: Various

Range: Unknown

Ceiling: 37,000 feet

Maximum speed: Unknown, cruise speed is 210kts

Endurance: 14 hours with 1,500 pound payload

Communications: Unknown

Navigation system: Unknown

Survivability: Unknown

Size: Wing span - 51 feet, wings fold parallel

to fuselage; total weight - 4,455kgs (9,800 pounds)
Launch: Capable of taking off from DD 963 Spruence class
destroyers, and FFG Perry class guided missile
frigates in weather up to sea state seven.
Recovery: Same capabilities as those listed under launch.

(33:117-120)
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Name o+ RFV: Heron 26
Manufacturer: Facific Aerosystems Incorporated
Cost: Unknown
Mission: Reconnaissance, communications and radar jamming,
communications relay, and electronic and
communications intelligence gathering
Sensors: Day/night TV, FLIR or infrared line scanner,
panoramic camera, or other payloads for
communications relay, jamming, or electronic
intelligence gathering
Range: 170NM
Cetling: Standard configuration — 11,500 feet;
high—altitude configuration - 20,000 feet
Maximum speed: 105kts, economy cruise — BSkts
Endurance: 5 hours with a 34kg (75 pound payload), or 10
hours with a 11.3kg (25 pound) payload
Communications: Unknown
Navigation system: OUmega or Navstar systems, preprogrammed
missions with 99 way points defined by
altitude, latitude, longitude, and
airspeed
Survivability: Constructed almost completely of
carbon/graphite, and has a radar cross
section of 0.1 square meters

Si1zce: Length - 3.93 meters (12.9 feet);




height - 1.146 meters (3.8 feet) wing span for

standard configuration - 4 meters (13,1 feet), tor

the high altitude configuration ~ 6.31 meters (20.7

feet)
Launch: Autonomous operation and automatic recovery is
available. Vehicle take-off is assisted by a
tall-away booster rocket

Recovery: Via parachute or extendable fuselage skid

(45: 67-66)
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Name: ot RKEV: Masbi+f MK TII
Manutacturer: Tadiran
Cost: Unknown
Mission: Reconnalissance, artillery forward observer,
and laser designator
Sensaor: 0Optical systems
Range: 73ZNM
Cer1ling: 14,700 feet
Maximum speed: 100kts
Endurance: 6 hours with a payload of 30kgs (70.4 pounds)
Communications: Unknown
Navigation system: Flight profile is controlled from the
ground station
Survivability: Proven by Israeli Armed Forces
Size: Length — 3.3 meters (10.8 feet);
wing span — 4.2 meters; height - 0.8 meters (2.63
feet); total weight - 1135kgs (253 pounds)
Launch: Conventional airplane take—of+f
Recovery: Conventional airplane recovery

(27:74-76)
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Name of RFV: Mirach 20, Felican
Manufacturer: Meteor Costruzioni Aeronauticheed
Elettroniche S.F.A,

Cost: Unknown

Mission. Search and detection of ship targets; perfornm
decoy or electronic warfare missions

Sensors: Acquisition radar and infrared sensor/FL IR
which can detect ship targets at ranges of 4%nm
(80,000 meters) from an altitude of I,300 feet
(1,000 meters)

Range: Unknown

Ceiling: 11,485 feet

Maximum speed: 108k ts

Endurance: 4 hours with 285kg (55 pound) payload

Communications: Unknown

Navigation system: Navstar, satellite navigation

Survivability: Unknown

Size: Length - 3.6 meters (11.9 feet);

wing span —~ 3.8 meters (12.5 feet)
taunch: Take-off is assisted by jettisonable rocket boaoster
Recovery: Farachute or skid recovery

(4:20-265 &2:385-3I90)
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Name uf RFV: Mirach 70

Manufae turer: Meteor

Ma:i1mum speed: 194k ts

Endur ance: 1 hour with 20kg (44 paund) payload
Si1ce: Length - Z.66 meters (12 feet); wing span - 3.57
(11.7 feet); total weight - 260kgs (572 pounds)

All other data is the same as far the Mirach 20.
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Name of RFV: Mirach 100
Manufacturer: Meteor
Cost: Unknown
Mission: Reconnaissance
Sensors: Low-light—-level TV plus camera, and infrared
line scanner, or electronic warfare reconnaissance
payloads

Range: 155NM
Ceiling: Unknown
Maximum speed: 450kts
Endurance: 1 hour with 40kg (88 pound) payload
Communications: Real-time secure data link
Navigation system: Preprogrammed flight profile
Survivability: Unknown
Size: Length - 3.9 meters (12.8 feet);

wing span ~ 1.8 meters (5.9 feet); total weight -

310kg (682 pound)
Launch: Rocket booster assisted ground launch,

or air launch

Recovery: Farachute

(62:385-390)




Name of RFV: Mirach 6600

Manufacturer: Meteor

Cost: Unknown, this platform is 1in early developmental
stage

Mission: Air-to-air 1.terceptor, close air support,

and strike warfare

Endurance: 2 hours with 300-500kg (661-1,102 pound) payload

Size: Length —- 6.1 meters (20 feet); wing span — 3.6 meters
(11.8 feet)

(H6: 385-390)
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Name of RFV: Merlin 200 RFL
Manufacturer: ASVEC Limited
Cost: Unknown
Mission: Reconnaissance
Sensors: Infrared line scanner, or 35MM camera
Range: Standard configuration - 250km (155NM) ;
extended range configuration 500km (310NM)
Ceiling: 15,000 feet
Maximum speed: 175kts
Endurance: Standard configuration - 2 hours;
extended range configuration - 4 hours; both
with a 20kg (44 pound) payload
Communications: Real-time data link
Navigation system: Unknown
Survivability: Constructed of double skinned, honeycomb
core which is reinforced with glass fiber
Size: Length - 3.04 meters (9.97 feet);
wing span - .45 meters (11.32 feet)
Launch: Catapult rail launch

Recovery: On skids or via a parachute




Name of RFV: NV-144K

Manufacturer: Northrop Corporation

Cost: Unknown

Mission: Antiair warfare, decoy, Jamming, reconnaissance
and target designation; it is equipped with
identification— friend-or—foe (IFF) transponder,
and it can perform air-to—air dog fights while
performing high—-g turns. It can also carry
the ALE-44 pod for dispensing chaff, and flares.

Sensors: FLIR, cameras, Jjammers, target designators, and
electronic warfare sensors

Range: 960NM

Cei1ling: 950,000t

Mauimum speed: 580kts

Endurance: 2.5 hours with a 136.4kg (300 pound) payload

Communications: Unknown

Navigation system: Navstar GPS, it can operate under

radio control or fly preprogrammed
profile which can be updated in flight.
Survivability: Unknown
Size: Length - 5.94 meters (19.5 feet);
wing span — 3.11 meters (10.2 feet); diameter - 0.351
meters (20 inches)
Launch: Unknown
Recovery: In water or overland recovery via a parachute

(56: 226-327)
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Name of RFV: Fhoeni1x

Manufacturer: Flight Retueling Limited

Cost: Unknown

Mission: Defense suppression, jamming, electronic
warfare intelligence interception, reconnaissance,
and target designation

Sensors: Infrared imaging camera with 2.3x10 telescopic
lens, infrared line scanner, electronic warfare
modules, target designation systems

Range: Unknown

Ceiling: Unknown

Maximum speed: Unknown

Endurance: 4 hours

Communications: Rela-time data link

Navigation System: Unknown

Survivability: Composed mostly of composite materials,

and therefore has reduced radar reflectivity

Size: Unknown

Launch: Pneumatic

Recovery: Parachute

(12:91-97)




Hane 0t RFV: Fioneer

Manutacturer: ARl Corporation

Cost: U.S. Navy entered first contract for three systems

(21 vebicles) for $25,800,000 in 1986
Missi10n: Day/night reconnaissance, and naval gunfire
adjustments

Sensors: FLIR or TV

Range: 100ONM mission radius

Cei1ling: 15,000 feet

Maximum speed: 100kts, 950-80kts cruise

Endurance: S hours with a 100 pound payload

Communications: Secure two-way data link

Navigation systems: Radio controlled autopilot

Survivability: The airframe is fabricated of composite
materials, and therefore, it has a reduced
radar signature. Size: Length - 4.9 meters
(16 feet); total weight - 400 pounds

Launch: Catapult rail launched, conventional wheeled

take—-off, or rocket assisted take-off
Recovery: Conventional wheeled landing, cable arrested
landing, or net recovery

(24: 66-70)
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Name of RFV: kaven I
Manufacturer: Flight Refueling Limited
Cost: Unknown
Mission: Radar or communications jamming, or reconnaissance
Sensors: TV, daylight still photography, or electronir
payloads for communications or radar jamming
Range: 43NM
Ceiling: 8,000 feet
Maximum speed: 88kts
Endurance: 100 minutes with a 4kg (8.8 pound) payload
Communications: Real-time data link
Navigation system: Unknown
Survivability: Unknown
Size: Length 2.1 meters (4.9 feet);
Wing span - 2.7 meters (8.8&6 feet)
Launch: Unknown
Recovery: Unknown

(12:91-97; 20:64-75)




Nawe ot RFV: Scout

Manufacturer: Israel Aircraft Industries

Cost: Unknown

Mission: Reconnaissance, target laser designation

Sensors: TV or infrared sensor

Range: 54NM, the range can be doubled if control of the RFV

is passed to another ground station

Ceiling: Unknown

Ma:imum speed: 9Skts

Endurance: 7 bhours

Communications: Real-time data link

Navigation systems: FPreprogrammed or ground controlled

Survivability: Good, proven in service with Israeli

Armed Forces

Size: Length - 3.7 meters (12.14 feet);
wing span - 3.6 meters (11.8 feet); height - 0.9
meters (2.95 feet); total weight - 145kgs (319
pounds)

Launch: Standard airplane take—off

Recovery: Standard airplane recovery

(27:74-76)




Name of RFV: R4E-40 Skyeye

Manufacturer: Lear Sigler

Cost: Unknown

Mission: Reconnaissance

Sensors: FLIR and infrared line scanner simultaneouslvy,

daylight TV, 35mm camera, or meteorological
package

Range: Unknownj; the typical command and control range is

BONM.

Ceiling: 18,000 feet

Maximum speed: 130kts; cruise - 70kts

Endurance: 8 hours with a 63.64kg (140 pound) payload

3 hours with 55kg (120 pound) payload on the
wings and 18.18kg (40 pound) payload in the nose

Communications: Frequency-modulated data link

Navigation systems: Omega or Navstar with 256 preprogrammed

way points that can be reprogrammed in
flight.

Survivability: Fuselage is made mostly of Kevlar, glass
fiber and graphite composites which are
covered with over eight pounds of radar
absorbing material which reduces radar
reflections from the internal equipment.
The vehicles radar cross section is le«ws

than 0.15 square meters, and the infrared
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signature 1s 0.5 Watts per steridian.

Si1ze: lLength - 4.2 meters (1Z.8 feet); wing span — 5,33
meters (17.5 feet); total weight - 236.36kgs (520
pounds)

Launchs: Catapult rail launched
Recovery: Primary — belly skid; backup - parachute or
parafoil

(16:68-83;5 284:66-70)
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Name of RFV: Sprite
Manufacturer: M. L. Aviation Company Limited
Cost: Unknown
Mission: Reconnaissance
Sensors: Stabilized TV camera with zoom lens, or
low-light-level TV, infrared imager, laser
designator, chemical sensors, electronic
intelligence sensor payloads
Range: Typical mission radius is 17NM
Ceiling: 9,000 feet
Maximum speed: 62kts
Endurance: 2.5 hours with a 6kg (13.2 pound) payload
Communications: Real-time data link
Navigation system: It can be preprogrammed for autonomous
operations and recovery, or it can
operate under the continious control of
the ground station.
Survivability: Rotor blades are non-metallic to reduce its
radar signature.
Size: Rotor diameter -~ 1.6 meters (5.25 feet)
Launch: Conventional helicopter launch
Recovery: Conventional helicopter recovery

(12:91-97; 53:35-29)
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Name o+ RFV: Sparrowhawk (AEL 480Q)

Manufacturer: AEL Limited

Cost: Unknown

Mission: Reconnaissance

Sensors: T camera, infrared or thermal image enhancer
Range: Z0Okm (16.2NM)

Cei1ling: Unknown

Ma:1mum speed: 162k ts

Endurance: 20 minutes with 20kg (44 pound) payload
Communications: Real-time data link

Navigation system: HRadio controlled

Survivability: Unknown

Si1ze: Length - 2.77 meters (9.09 feet);

Wing span - Z.21 meters (10.53 feet); total weight -

60kgs (132 pounds)
Launch: Catapault launched
Rec overys Landing on belly or via parachute

(20:64-73)
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AFFENDIX I1

HISTORY

The airplane that the Wright brothers brought to the
Army in 1903 was a rather flimsy contraption. After lookina
it over, General Ferdinand Foch, who later became the
Supreme Commander of the Allied Forces in France, dismissed
it out of hand by stating: "That ‘s good sport, but for the
Army 1t is of no value." (26:47) Foch was a thoughtful
student of warfare whose writings were widely used in war
colleges of the time. His spurning of the airplane was,
however, a classic example of throwing out the baby with the
bathwater. To be sure, the Wright Brothers’' aircraft was
just a flimsy box kite with only the slenderest margin of
weight—-lifting capacity.

The airplane was eventually adapted by the U.S5. Army
Signal Corps in 1903. Although it may have seemed logical
at the time, the decision to assign the airplane to the
Signal Caorps was to have profound consequences. Alrplanes
would be employed as the eyes of the Army rather than as
offensive weapons geared to a strategic mission which would
impact on the then entrenched horse borne cavalry doctrine.
As a consequence of this organizational, or instituticnal
sponsorship, at the close of World War I, the case for the

airplane as a weapon of strategic potential had not besn




adequately denonstrated to those in command ot the Army.
(b, . 1+ military i1nteliectuals of the era, such as Foch,
farled to perceive the potential powers of the airplane, 1t
15 easy to understand why tihe United States military has hao
some Jitticulty in soundly conceptualizing the potential of
the pilotless aircra+tt.

fhis appendix will trace the beginnings of RFVs
starting with the Kettering Bug and conclude with a
present-day version of the RFV. There were numetrous and
varying aerospace reference sources addressed during this
research. The terms RFV, drone and guided missile were
contained i1n much of this literature and in some cases the
meani1ngs were used i1nterchangeably.

The very first efforts to use the RPV concept
originated around the start ot World War I. These vehicles
were called "Aerial Torpedoes,"” and this label, for vehicles
containing explosives, remained in use until the early years
ot Warld War II when the term "power driven controllable
bomb" was agreed upon. (1S5:Doc. 1) The first unmanned
aerial targets were called just that "Aerial Targets."

These aerial targets along with standard aircraft that were
converted to remote controlled operation became known as
"Drones." In the late 1940s and early 1950s, several
unmanned weapons systems with wings and air breathing or

roc ket engines were developed. The popular term "FPilotless

LY,




Alrcrafl" wss applied to them and they were turther
described as pilotless bombers (Matador and Shart) and
pilotless interceptors (Eomarc). (B:11)

Elmer A. Sperry and Charles F. Kettering probably
deserve credit for the first practical ideas and
applications of remote control of aerial vehicles. Me.

Sperry of Sperry Gyroscope Company was encouraged by Feter

Cooper Hewitt of the NMaval Consulting Board to start work on
controlling unmanned aircra+tt. In late 1915 or early 1916,
a Sperry modified seaplane was demonstrated to the U.S;
Navy. A report of the demonstration stated:

The plane takes off the water under its own

control, reaches a set height, takes and

maintains a satisfactory compass course

and after travelling a predetermined

distance, dives downward and would have

crashed in accordance with its design but

for Sperry taking aver hand control.
On 14 April 1917, the Navy recommended further development
effarts on aerial torpedoes. (19:1; 8:13).

At about the same time that Sperry was starting his
experiments on the aerial torpedo, Mr. Charles F. Kettering,
president and general manager of General Motors Research
Corporation, was working with the Army on a similar aerial
torpedo, later called the Kettering Bug. Shortly after
America’s entry into World War I, the Signal Corps appointed

a committee to look at the possibility of developing the 4

aerial torpedo. Kettering submitted a minority report and




on the strength ot that report, he was authorized by the
Signal Corps to proceed with development. (9:106)

l'etter 1ng s idea called for a small pilotless/expendable
bombing aircratt which was capable of carrying 200 pounds of
eplosives for fifty miles under its own power, and capable
of hitting a given target with reascnable accuracy. The
resultant 550 pound, 3B horsepower engine driven aerial
torpedo with barometric/ gyroscopic altitude/heading
references and pneumatically driven flight controls was
successfully flown in October 1918. (19:4; B8:14)

While Sperry and Kettering worked on their aerial
torpedoes, other projects which used vehicles with preset
controls, and others with radio controls were in progress.
1rn November 1917, the Navy demonstrated a robot N-%9 bomber.
Then on 6 March 1918, an unmanned flying-bomb type airplane
was launched on the Sperry Flying Field. By September of
that vear, the Navy had progressed to the point where 1t was
able to demunstrate the use of a JN-4 aircraft which was
under the radio control from another airborne JN-4.

(2:23-255 8:19)

During the 1920~1929 decade, both the Army and the Navy
converted existing airplanes into aerial torpedoes. Because
of inherent aircraft instabilities and problems associated
with presetting aircraft controls which can not compensate

for changing environmental conditions, radio control was
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seen as the only viable way to go. (13:Doc. 1) No
documentation of any significant advances i1n RFVs which
might have been achieved during the 1930s was found. The
absence of RPV advances was prabably due to low military
funding.

In September of 1939, Kettering wrote Hap Arnold, a
Major General and Chief of the Army Air Corps, and told him
that General Motors had made technical advances on the idea
of the Kittering Bug torpedo. Funds for the kettering
Bug were authorized, its name was changed to Controllable
Homb, Powet Driven, and tests of various launch and cantrol
techniques, which even included the use of television, were
conducted. But, in late 1943, it was decided that the
single S00 pound explosive payload was not adequate for the
proposed mission. That meant that vehicles with a greater
payload capacity were required . This requirement
translated to vehicles with two engines, and meant that the
new vehicle would have be designed from scratch. The
project was, because of its history of slow progress,
cancelled in favor of other developments. (13: Summarvs
8:16)

One of these other developments was a series of power
driven controllable bombs developed by the Army in the early
1940s. These developments produced three single production

models (XBA-1, XBR-2A, and XBRA-3) which were twin engine,




ground launched, controllable bombs capable of carrying
2,000 to 4,000 pounds af bombs to a distance of about 1,500
miles. (18: Doc.1)

During this same period, the Navy designed an assault
drone built aof plywood and designated the TDN. Contracts
werte made with the Interstate Aircraft and Engineering
Corporation to build some of these bomb carriers (to be
called TDRs) and to improve the design for other models.
The Navy cooperated with the Army by having Interstate build
some modified versions ot this vehicle for the Army to
evaluate. The XBQ—-4 (Navy TDR-1), XBQ-5(Navy TDZR-1), and
XBQ-6 (Navy TD3R-1) resulted from this interservice effort.
The Navy expended 45 TDR-1s at Bougainville and Rabaul in
September and October of 1944. (1B:Doc.1; 8:18)

While these BQ series controllable baombs were being
developed, modified PQ series target drones were beinglflown
to demonstrate their utility, and to convince leaders that
more funds should be allocated to this area. On 10 October
1943, two demonstrations were flown at Muroc, California.
FQ-12As, modified with a television camera installed on one
of the wings, and explosives in the fuselage, flew two
sutccessful demonstrations. One was an air—-to-air
demonstration which pitted one drone against another drone,
and the second was an air—to—ground demanstration with a

drone delivering explosives on a 30 foot by 30 foot target.




The remote control of all three aircraft used in this
demonstration was accomplished from other airborne aircratt
located a mile or more +from the action. These development
programs lost support about the middle of 1944 because 1t
was believed that the development of these aircraft required
almost as much effort and resources as that required to
develop manned combat airplanes. (18:Doc.1; 8:18)

The glide bomb program started in early 1941 and
was a part of the unpowered controllable bomb efforts. The
period of 1941 through 1945 produced a family of glide bomhs
(GE) from GB-1 to GB—15. The 6B-1 was essentially a
standard 2,000 pound bomb with a set of wings, a twin tail
afterbody and a preset control assembly. The GB weapons all
used the same basic airframe, but with different guidaﬂce
systems in the nose. The GB-4 had a television camera in
the nose, while the GB~7 had a radar seeker. (14:2Summary)
The GB-1 simply glided into the target while later models
like the GB-4 had radio control. Several of the glide bombs
did receive combat tests during World War II but for the
most part were refined too late in the war for general
combat use. A Navy glide bomb, the BAT, which was very
similar to the Army’'s GB-7B, was used against Japanese
shipping in the Pacific in the later stages of the war.
(50:88-89) Although the GB series was too late for much use
in World War II, they introduced concepts such as standof+

bombing, and remote television and radar guidance, all of




which are concepts in different stages of evaluation today.
(g: 20

Frobably one of the most interesting and best known
tdeas associ1ated with RFVs to come out of World War 11 was
Froject Aphrodite. Aphrodite took war weary EBE-17s stripped
them and added a radio control system. This simple system
required that a pilot take off in the B-17, clean up the
tale-ot+f configuration and set the aircraft on course.
After turning radio control over to the mother ship, the
pilot would bail out. The Air Instrumentation and Test
Requirement Unit was activated at Clovis, New Mexico, on 1
February 1946. The unit deployed to Eniwetok and on Able
Day, 1 July 1946, four drone planes guided by a mother
aircraftt, flew through the contaminated cloud of the nuclear
explosion and all returned safely to Eniwetok. (S:15 B:23)

Unlike the World War II period, the Korean War period
did not bring large gains in drone tevelopment. In fact,
very little progress was recorded. This may have been
because of the nature of the air war, and the sanctuary
policy of the United States. During the Korean War,
development did continue on the jet powered vehicle
designated the Q-2. The Q-2 was capable of flying at 521
knots at 15,000 feet, and had a service ceiling of 40,000
feet. In the spring of 1953, a production run was made for

the Army. This vehicle was procured by all three services
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and was labeled the G-2A by the USAF, XM-21 by the Armv and
KEDA-1 by the Navy. A majorlredesisn provided greater
payload capability, and the %ew vehicle, designated @-.C,
was first flown in 1950 and went into production in January
of 1960, (Z1:527; B8:25)

The 1960 U-2 incident, where Francis Gary Fowers was
shot down over the U.S5.S85.R., and the Cuban missile crisis 1n
the Fall of 1962 gave impetus to finding low-risk means of
acquiring timely photographic intelligence. The Air Force
Logistics Command took the Q-2C, now called the BQM-34, and
began 10 years of modifications whose goal was to provide a
reconnaissance capability along with improved vehicle
performance.

Many of the models produced for use in South East Asia
(SEA) had specialized capabilities which were designed to
meet the requirements of a specific situation. From the
introduction of the basic target vehicle in 1958 to late
1971, these aircraft flew over "... 17,500 flights in eavery
conceivable climatic and combat environment." (55:21)

In the combat environment of SEA the modified AQM-34
was used in a reconnaissance role. Although most of the
material remains classified, the unclassified data indicates
that various versions were used for both high and low
altitude photographic, and electronic reconnaissance

missions. The idea of using a remotely piloted vehicle in a




high threat area to acquire vital intelligence was proven as
a teasible concept. (8:27)

Due to the draw—-down of all military activities
(especially those needing any form of additional funding)
following the Vietnam War, the expansion of interest and
development in RFVs did not occur in the mid-to-late 1970s.

The successful 1987 Israeli attack on Syrian
antiaircratt sites in the Bekaa Valley ptroved the
capabilities of a new generation of RFVs. These RFVs
using acquired U.S. technology, have had a significant
impact in increasing the interest in military applications
tor these vehicles. The sensors available for these
vehicles, because of recent advances in miniaturization, and
other technological improvements make the RPV highly
attractive.

With this as background, it was not until 1983 that new
interest was generated within the U.S. Navy. "Secretary of
the Navy John Lehman, the Chief of Naval Operations and
several other high-ranking officers were made aware of how
the J=raeli government used the RPV and realized its
potential.” In July 1985 Naval Air Systems Command was
directed to implement a program using off-the-shelf
technology that would enable an RPV unit to be deployed to
the fleet, as soon as possible. (46:135)

In April 1986, installation of an RPV system, including

the 1nternal and external control stations, began aboard USS

B-10

(7‘




Iowa (BE-61). A rocket-assisted take-of+ capability was
introduced as the battleship’'s answer to catapults and a net
was designed for shipboard recoveries. The system has
demonstrated its capability to support gunfire spotting
during the battleship’'s work-ups. USS Iowa deployed

to the Mediterranean in September 1987 with an operational

RFY system on board. (46: 16)




10.

11.

12.

BIBL IOGRAPHY

"AAl Corp. Will Deliver Initial Pioneer 1 to Navy in

May." Aviation Week & Space Technology (April 28,
1986), pp. 109.

Air Force Publication 190-2-2, Volume II, A Chronology

of American Aerospace Events from 1903-1962.
Washington, D.C.1 U.S. Government, July 1, 1963,

"Aerodyne Plans to Enter CH-84 In Army, Navy RPV
Competitions." Aviation W &S T n
(April 28, 1986), pp. 108.

Alder, Konrad. "RPVs and Drones for Reconnaissance,
Target Acquisition and Attack." Armada
International (August 1986), pp. 20-26.

"Army Air Force Drone Unit, February-July 1946," United
States Air Force Historical Research Center, Air
University, Maxwell AFB, Alabama.

"Army Completing Development Tests for Lockheed Aquila

RPV System." Aviation Week % Space Technoloqy
(April 28, 1986), pp. 85-89.

"AVs, Instead of RPVs." DS & E (June 198&4), pp. 30.

Blitz, James E., Maj., USAF. "The RPV: Yesterday,
Today and Tomorrow." Research Study; Air Command
and Staff College, Air University, Maxwell AFB,
Alabama, May 1974,

Boyd, F.A., Profgssipnal Amateur, The Biggraphy of
Char Frankli « New York: E.P. Dutton

and Co., Inc., 1957.

"Brandebury Refines Composite RPV Airframes for Upcoming

Coast Buard, Army Competitions." Aviation Wgek &
Space Technploqy (April 28, 1986), pp. 127-128.

“British Army Selects Real-Time Remote Artillery
Direction System." Avi k

Technology (April 28, 1986), pp. 61.

“British Companies Develop Range of Surveillance, Target

Systems.” Aviation Week & Space Technolggy (April
28, 1986), pp. 91-97.




13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

"Case History of Controlled Missiles, Aircraft, Part I-
GMA-1," United States Air Force Historical Research
Center, Maxwell AFB, Alabama.

"Case History of Controlled Missiles, Glide Bombs, Part
I-GB—1," United States Air Force Historical
Research Center, Maxwell AFB, Alabama.

"Case History of Controlled Missiles, Vertical Bombs,
Part II1, Felix." United States Air Force
Historical Research Center, Maxwell AFB, Alabama.

“"Developmental Science Prepares Skyeye for Army
Competition." Aviati Week % a Technolo
(April 28, 1986), pp. 68-83.

"Developmental Science Tests Parafoil Recovery on
Skyeye RPV." AQAviation ek & ace Technolo
(June 1,1987), pp. 92.

"Development of Guided Missiles, Air Materiel Command."
United States Air Force Historical Research Center,
Maxwell AFB, Alabama.

"Digest of Guided Missiles File, 1917-1944," United
States Air Force Historical Research Center,
Maxwell AFB, Alabama.

Dodd, Norman L. “Remotely Piloted Vehicles." Asia
Defence Jgurnal (March 1987), pp. 64-7S5.

Dugdale, Don. “"Tapping the EW Potential of Unmanned

Air Vehicles." Defense Electronics (October 19864),
PP. 109-120.

Dunn, Michael C. "Robots in the Sky: The RPV Comes of

Age." Defense & Foreiqn Affairs (May 1986), pp.
23~-24 +.

"Fly-in—-the—-Sky Report."” Sea Pgwer (September 1985),
PP. 23-24.

Goaodman, Glen W. Jr. "US Military RPV Programs Have
Taken Big Strides in 1986." rm rc Journal
Interpational (December 198&6), pp. 6&6—-70.

Hambley, Carlotte A. "RPVs, ROVs and Robhotics and
Their Effect on the Fleet of the Future.® Sea
Paower (January 1987), pp. 24-35.




27.

28.

29.

30.

31.

32.

33.

34,

3S.

36.

37.

38.

39.

Hart, B.H. Liddell. ENOCH, London,U.K., January
1931.

Harvey, Dan L. "A Troubled Nest for Aquila." NATO's
Sixteen Nations (April 1986), pp. 74-76.

Holley Jr., I.B., "Of Saber Charges, Escort Fighters
and Spacecraft."” Air University Review,
(September - October 1983), pp. S5-8.

"Israelis Flight Test Jet—-Powered RPV Fitted With

Thrust-Vectoring Nozzles." Aviatign Week & Space
Technalogy (May 18, 1987), pp. 21.

Israel ‘s Spies in the Sky: Major Israeli Intelligence

Technolagy Thrust." Defence Update (80), pp.
42-48.

Janes' All The World Aircraft (1973-1974 edition)

London, U.K.: Sampson Low, Marston and Co., Ltd.,

1973.

Jones, Mel. "RPV: New Marine ‘Toy’' Has Serious
Mission." Navy Times (September 21, 1987),
PP- 18.

Kandebo, Stanley W. "Grumman Refining Naval

Multimission RPV Concept." Aviatiop Week & Space
Technology (May 11, 1987), pp. 117-120.

————— - “"Lockheed Prepares Altair RPV for Initial Test

Flight." Aviation Week & Space Technology
(July 20, 1987), pp. 63-65.

"Lockheed Conducts Extensive Research on Aquila
Variations." Aviation k & ace Technolo
(April 28, 1984), pp. 101.

Lubkin, Yale J. "The Offensive Defense.” DS & E (July
1987), pp. 37-39.

"Manufacturers Tailor Basic Engines for RPV Missions."

Aviation Week & Space Technglogy (April 28, 1984),
pp. 111,

McVay, Craig, Capt., USMC. "The RPV: An Dfficer's
View." Defense & Foreign Affairs (September 1985),

PP. 26 +.
Mecham, Michael. "Navy Evaluates Israeli R&D Programs
for Use on U.S. Weapon Systems."” Aviation Week &

Space Technglogy (June 1, 1987), pp. 20-22.




40.

41.

42,

43.

aa.

45.

46.

47.

48.

49,

50.

31.

52.

"NATO Strategies, Limited Resources Increase Uses for

Unmanned Systems." Aviation Week & Space
Technology (April 28, 198&6), pp. S51-06.

"New Materials Promise Low Radar Reflectance."

Aviation & Space Technology (May 18, 1987), pp.
22-23.

"New Software Allows Manual Repositioning of RPV Laser

Spots." Aviation Week & Space Technalogy (April
28, 1934), pp. 101.

“Northrop Delivers RPVs to Navy to Aid in Development
Proposal." Aviation Week & Space Technology
(April 28, 1986), pp. 123-127.

"Operational Requirements Drive Procurement of RPVs."

Aviation Week & Space Technglogy (April 28, 1986),
PP- 42-48.

"Pacific Aerosystems Continues Development of Heron 26

Vehicle." Aviation Week & Space Technology (April
28, 1984), pp. &L3-6b4.

Parker, Daniel M., "A Source of Real-Time

Intelligence,"” Naval Aviation News,
(January-February 1988), pp. 15-17.

Pletschacher, Peter. "German RPV Programs."
International Defense Review (November 1985), pp.
1781-1782.

“Power plant Advances Tied to New Technologies."
Aviation k & S Technolo (April 28, 1986),
pp. 111-121.

Reed, Arthur. rassey‘'s Unmanned Ajrcraft. Londont
Brassey’'s Publishers Limited, 1979.

Ross Jr., Frank, Guided Migssiles: Rocke d
Torpedoes. New Yark: Lathrop, Lee and Shepard Co.
Inc., 1931.

Salvy, Robert. “The Italian Mirach Family of RPVs."

Interpational Defense Review (November 198%),
ppP. 1785.

Scott, William B. "Companies Testing Long-EZ
Derivative for Unmanned Aerial Vehicle Market."

Aviation Week & Space Technolpay (April 27, 1987),
PP. 128 +,




S53.

54.

5S5.

56.

57.

a8.

a9.

&0.

b61.

&2,

Shaker, Steven M. “Rotoplane RPVs." National Defense
(July/August 1986), pp. 35-39.

Shaker, Steven M., and Col. John C. Scharfen
USMC (Ret.). "Robots for the Marines." Marine
Corps Gazette (March 1987), pp. 52-57.

Sloan, William P. "Doc. RPV: The Background."
Teledyne Ryan Aeronautical Reporter, Volume 32,
No. 2. (Summer 1971), pp. 20-22.

Smith, Bruce A. "Northrop Mid—-Range RPV Contender
Stresses Operational Flexibility." Aviation Week &

Space Technolagy (June 15, 1987), pp. 326-327.

Sweetman, Bill. "Unmanned Air Vehicles Make a

Comeback." International Defense Review (November
1985), pp. 1771-1777.

Sylvester, George H., Lt. Gen., USAF. "And Beyond,"
Briefing Presented to NARPV-78 Symposium, Wright
Patterson, AFB, Dhio, (7 June 1978).

"Teledyne Ryan Curtails RPV Development Programs."

Aviation Week & Space Technolggy (April 28, 1986),
Pr. b6. ,

"U.S. Army Plans to Evaluate Canadair CL-227 Sentinel."”

Aviation Week & Space Technology (April 28, 1986),
pp. 103-105.

"U.E. RPVs & Drones.” Aviation Week & Space Technology
(March 9, 1987), pp. 176.

Wanstall, Brian. "Growing Need For RPVs: A Place For
the Quick and the Slow." Interavia (April 1986),
Pp. 385-390.




